Role of gap junctional intercellular communication in radiation-induced bystander effects in human fibroblasts.
Involvement of gap junctional intercellular communication (GJIC) in bystander responses of confluent human fibroblasts irradiated with a carbon-ion beam was investigated. It was found that the lower the radiation dose, the higher the yield of radiation-induced micronuclei per nuclear traversal, suggesting the existence of bystander effects. This low-dose sensitivity was increased when GJIC was enhanced by treating cells with 8-Br-cAMP, but it was partly reduced by treating cells with DMSO, an effective scavenger of reactive oxygen species (ROS). Moreover, no low-dose sensitivity was observed when cells were treated with 100 micro M lindane, an inhibitor of GJIC. The survival of irradiated cells was increased by DMSO but was not influenced significantly by cAMP or lindane. On the other hand, G(1)-phase arrest was detected in the irradiated cells, and it was enhanced by cAMP. In contrast, this arrest was reduced or almost eliminated by DMSO or lindane, respectively, even when cells were irradiated with such a high dose that each cell received five nuclear traversals on average. Thus the bystander responses occurred after both low-dose and relatively high-dose irradiation. Our results indicated that both GJIC and ROS contributed to the radiation-induced bystander effect, but gap junctional channels might play an essential role by modulating the release of radiation-induced signaling factors.